Histamine-mediated acetylcholine release in the guinea-pig ileum.
The isometric contraction induced by histamine in guinea-pig ileum longitudinal muscle was biphasic in Krebs ([Ca]: 3.36 mM) but monophasic in Tyrode solution ([Ca]: 1.80 mM). The late phase (histamine: 20-400 nM) was common to the two solutions but the early phase (histamine: 2-20 nM) was observed only in Krebs solution. This early phase could be blocked with atropine (0.01-0.2 microM), morphine (0.1, 1 microM), adenosine (5, 20 microM) and tetrodotoxin (0.3 microM) without affecting the late phase. Washout of morphine or adenosine was fast. Neostigmine (100 nM) greatly potentiated the effect of histamine (4 nM) in the early phase, the muscle undergoing almost maximum contraction but also reversible desensitization to doses of histamine less than or equal to 20 nM for as long as 40 min after washout. Beyond this concentration, the preparation responded to increasing doses of histamine as observed in the late phase. It is concluded that low concentrations of histamine that have no observable direct effect on muscle contractility release acetylcholine in the presence of [Ca] 3.36 mM, the early phase being entirely due to release of endogenous acetylcholine.